Human prohibitin 1 maintains the organization and stability of the mitochondrial nucleoids.
Mitochondrial prohibitin (PHB) proteins have diverse functions, such as the regulation of apoptosis and the maintenance of mitochondrial morphology. In this study, we clarified a novel mitochondrial function of PHB1 that regulates the organization and maintenance of mitochondrial DNA (mtDNA). In PHB1-knockdown cells, we found that mtDNA is not stained by fluorescent dyes, such as ethidium bromide and PicoGreen, although the mitochondrial membrane potential still maintains. We also demonstrated that mtDNA, which is predominantly found in the NP-40-insoluble fraction when isolated from normal mitochondria, is partially released into the soluble fraction when isolated from PHB1-knockdown cells, indicating that the organization of the mitochondrial nucleoids has been altered. Furthermore, we found that PHB1 regulates copy number of mtDNA by stabilizing TFAM protein, a known protein component of the mitochondrial nucleoids. However, TFAM does not affect the organization of mtDNA as observed in PHB1-knockdown cells. Taken together, these results demonstrate that PHB1 maintains the organization and copy number of the mtDNA through both TFAM-independent and -dependent pathways.